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(54) THROW-AWAY DIAPER 

(57)Abstract: 

PURPOSE: To provide a throw-away diaper which is 
easy to wear, has sufficient stretchability during wear 
and has excellent fitting and slipproofing properties to 
the part around the waist of a wearing person. 
CONSTITUTION: This throw-away diaper includes a 
liquid permeable front surface sheet 2, a liquid 
impermeable rear surface sheet 3 and an absorber 4 
interposed between both sheets 2 and 3 and has waist 
gathers 16 disposed at the peripheral edge of the waist 
aperture and gathers 17 around the waist which is 
disposed in parallel with the waist gathers 16. Elastic 
stretching members 21 forming the gathers 17 around 
the waist cross at least part of the regions where the 
absorber 4 exists. The stretchability of the regions 
where the absorber 4 and the elastic stretching 
members 21 exist is >25% of the elongation rate prior to 
wearing of the diaper and >25% of the elongation rate 
during wear of the diaper. The modulus of elasticity of 
the absorber 4 is 1.0 x 103 to 2.5 x 105g/cm2 and the 
bending rigidity is 20 to 200g/cm. 
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3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the expansion mold disposable diaper with which 
wear has elasticity sufficient during wear easily in more detail about a disposable diaper. 
[0002] 

[Description of the Prior Art] The common disposable diaper of an expansion mold possesses 
the absorber which intervenes between the surface sheet of liquid permeability, the rear-face 
sheet of liquid impermeability, and both [ these ] sheets, changes, joins the circumference 
section of a venter drum located in a wearer's venter at the time of wear, and the circumference 
section of a backside drum located in a backside with a junction means, and forms waist opening 
and leg opening of a pair. Waist gathers are prepared in the periphery section of waist opening, 
and the circumference gathers of a drum are further prepared separately from these waist 
gathers near these waist gathers. 

[0003] However, since it became the configuration whose diaper which the absorber was 
crushed, and suited, carried out, broke [ the circumference gathers of a drum contract too much, 
and ], and was developed shrunk as a whole when a diaper was developed in such a conventional 
disposable diaper, when making a wearer wear a diaper, there was a problem that fault arose. 
[0004] For example, with this disposable diaper, although the disposable diaper with which it 
comes to allot the waist barrier which has elasticity to the venter of a diaper and the 
circumference section of a backside drum was proposed by JP,61-275402,A, since the waist 
barrier was really which has the function of waist gathers an object, the part unnecessary for 
improvement in fit nature contracted, and there was a problem of being very hard to equip with a 
diaper (wearing nature being bad). 

[0005] Therefore, the purpose of this invention has wear in having elasticity sufficient during 
wear and offering easily, a wearer's fit nature and disposable diaper which shifted and was 
excellent in stop nature to the circumference section of a drum. 
[0006] 

[Means for Solving the Problem] this invention persons can set the absorber and the 
circumference gathers of a drum at the time of expansion of a diaper to the existing field, as a 
result of inquiring wholeheartedly — ** it is not crushed — breaking — the knowledge of having 
the elastic modulus of an absorber and the flexible physical properties of the elastic flexible 
member of the circumference gathers of a drum, and a very close relation was carried out. 
[0007] This invention is made based on the above-mentioned knowledge. The surface sheet of 
liquid permeability, Provide the absorber which intervenes between the rear-face sheet of liquid 
impermeability, and both [ these ] sheets, and it changes. It is the disposable diaper of the 
expansion mold which has the waist gathers and these waist gathers which were prepared in the 
periphery section of waist opening, and the circumference gathers of a drum prepared in parallel. 
The elastic flexible member which forms the above-mentioned circumference gathers of a drum 
The elasticity of the field where a part of field Tat least ] where the above-mentioned absorber 
exists is crossed, and the; above-mentioned absorber and the above-mentioned elastic flexible 
member exist It is less than 25% of elongation percentage before wear of a diaper, and is 25% or 
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more of elongation percentage during wear of a diaper.; and the above-mentioned absorber an 
elastic modulus — 1.0x103 - 2.5x105 g/cm2 it is — and; whose flexural rigidity is 20 - 200 g/cm 
— the above-mentioned purpose is attained by offering the disposable diaper characterized by 
things. 
[0008] 

[Function] In the disposable diaper of this invention, since the elastic flexible member which 
forms the circumference gathers of a drum is crossing a part of field [ at least ] where an 
absorber exists, too much contraction of this elastic flexible member is prevented by the 
absorber. Therefore, since a diaper stops being shrunken when a diaper is developed easily, it 
becomes that it is easy to make a wearer wear a diaper. Furthermore, since the elastic modulus 
of the absorber before wear is large, the absorber before wear resists the shrinkage force of an 
elastic flexible member, and maintains the original configuration, and a diaper much more 
becomes easy to hit it. On the other hand, during wear, since an elastic modulus is smaller than 
wear before, it deforms according to a wearers form and the fit nature to a wearer's body also 
improves. 
[0009] 

[Example] Hereafter, the example of the disposable diaper of this invention is explained in full 
detail, referring to an accompanying drawing. In addition, it cannot be overemphasized that this 
invention is not limited to this example, drawing 1 is the perspective view showing the 1st 
example of the disposable diaper of this invention, and drawing 2 shows the waist section of the 
backside of the disposable diaper shown in drawing 1 — it is a fracture expansion development 
view a part. 

[0010] As shown in drawing 1 and drawing 2 , the disposable diaper 1 of this example possesses 
the surface sheet 2 of liquid permeability, the rear-face sheet 3 of liquid impermeability and both 
[ these ] the sheets 2, and the absorber 4 that intervenes among three, joins the circumference 
section 5 of a venter drum located in a wearer's venter at the time of wear, and circumference 
section of backside drum 5' located in a backside, and forms the waist opening 6 and the leg 
opening 7 of a pair. And the waist gathers 16 are formed in the periphery section of the waist 
opening 6, and the circumference gathers 17 of a drum in which these waist gathers 16 exist 
separately are formed in parallel with these waist gathers 16. The elastic flexible member 21 
which forms the circumference gathers 17 of a drum is crossing a part of field [ at least ] where 
an absorber 4 exists. 

[0011] Furthermore, as shown in a detail at drawing 1 and drawing 2 , in the disposable diaper 1 
of this example, the absorber 4 is formed in the shape of a rectangle. Curve formation of the 
surface sheet 2 and the rear-face sheet 3 is carried out at the shape of a sandglass in which the 
crotch was narrow. As shown in drawing 2 , it sets to leg section T and the waist section 9 of 
order, and 9'. And between the surface sheet 2 and the rear-face sheet 3 As the elastic member 
8 is stretched, respectively and this shows drawing 1 An elastic member 8 contracts in the free 
condition, and the waist gathers 1 6 and leg gathers are formed in the waist opening 6 of a diaper, 
and the periphery section of the leg opening 7, respectively, and it is constituted so that a diaper 
can fit a wearers waist and length-from-the-crotch-to-the-cuff field. Moreover, the tape 
fastener 10 is formed in right-and-left both the flap sections 15 and 15 of circumference section 
of backside drum 5' as a junction means for joining the circumference section 5 of a venter 
drum, and circumference section of backside drum 5\ 

[0012] As the above-mentioned surface sheet 2, the liquid permeability sheet which makes 
excrement penetrate to an absorber is used, and a thing with the feel near especially an 
underwear is desirable. As such a liquid permeability sheet, textile fabrics, a nonwoven fabric, or 
a porous film of thermoplastics etc. is mentioned preferably, for example. Although the liquid spill 
by blot of urine etc. may arise from the periphery section of the surface sheet 2, after such a 
problem applies hydrophobic compounds, such as silicon system oils and paraffin wax, to the 
periphery section of the surface sheet 2 or applies a hydrophilic compound like alkyl phosphoric 
ester to the surface sheet 2 whole beforehand, it can wash the periphery section of the surface 
sheet 2 with warm water, and can prevent it by making this part into water repellence. 
[0013] The liquid impermeable sheet which adds the filler of an inorganic compound or an organic 
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compound, performs melting extrusion from a T die or a circular die, is subsequently one shaft or 
a film sheet which carried out biaxial stretching, and moreover has moisture permeability in 
thermoplastics as a rear-face sheet 3 is desirable. It is desirable to have a feel near especially 
an underwear. As such a liquid impermeable sheet, the composite of the film of thermoplastics 
and a nonwoven fabric etc. is mentioned preferably, for example. In this example, the rear-face 
sheet 3 is formed from the ingredient which can attach and remove the above-mentioned tape 
fastener 10 on the whole surface, and can be made to adhere to it possible, for example, 
moisture permeability polypropylene. 

[0014] What could use the fluff pulp which ground wood pulp as an absorber 4, and used the high 
absorptivity polymer together to this is desirable. What heat-treated the mixture of 
thermoplastics, fluff pulp, and a high absorptivity polymer especially is desirable. It may mix with 
fluff pulp, and a high absorptivity polymer may be used, or may be made to exist only in which 
part of a part for the specific part of an absorber 4, i.e., a management, a medium-rise part, or a 
lower layer part. The particle-like thing which has the property which has and gels the 
maintenance engine performance which absorbs the liquid of 20 times or more of a self-weight 
as a high absorptivity polymer, and can be held is desirable. As such a high absorptivity polymer, 
there are a starch system, a cellulose system, and a synthetic polymer, and the saponification 
object of a starch-acrylic-acid (salt) graft copolymer and a starch-acrylonitrile copolymer, the 
bridge formation object of a sodium carboxymethyl cellulose, an acrylic-acid (salt) polymer, etc. 
are mentioned especially preferably, for example. 

[0015] As an elastic member 8, what generally made polyurethane, natural rubber, etc. the shape 
of yarn and band-like can be used, and yarn rubber, Taira rubber, film type rubber, or film-like 
foaming polyurethane is mentioned especially preferably. As for an elastic member 8, it is 
desirable that it is that whose stress at the time of 50% expanding is 40-1 OOg. 
[0016] There is especially no limit in the ingredient which constitutes the tape fastener 10, and 
what is usually used by the technical fields concerned, such as tape material and adhesion 
material, can be used. 

[0017] When it ** and the description part in the disposable diaper 1 of this example is 
explained, in the disposable diaper 1 of this example, the elasticity of the field where an absorber 
4 and the elastic flexible member 21 exist is 10 - 20% preferably less than 25% of elongation 
percentage before wear of a diaper, and is 25 - 80% preferably 25% or more of elongation 
percentage during wear of a diaper. That is, it does not have elasticity substantially before wear 
of a diaper, and it has during wear the description of demonstrating elasticity. It can ask for 
elongation percentage from the following formulas. 

Elongation percentage = it is absorber width x100-100[0018] at the time of absorber product 
width / 50g load, moreover, the absorber 4 — the elastic modulus — before wear of a diaper — 
setting — 1.0x103 - 2.5x105 g/cm2 it is — desirable — 7.0x103 - 1.8x104 g/cm2 it is — and it 
is 50% or less of an elastic modulus before wear during wear. Since an absorber 4 resists the 
shrinkage force of the circumference gathers 1 7 of a drum thru/or the waist gathers 1 6, and 
holds the original configuration and its diaper does not shrink with carrying out an absorber 4 in 
this way before wear of a diaper, it becomes easy to make a wearer wear a diaper. On the other 
hand, during wear, since absorber 4 self also has elasticity, it deforms according to a wearer's 
form and a wearer's body is fitted. If contraction takes place, and it is hard coming to equip the 
elastic modulus of the absorber 4 before wear and it exceeds this by any case less than [ this ], 
contraction will not take place after which case or wearing. In addition, in this invention, it means 
that a diaper wear-front is in the condition which is not deforming before a diaper is worn by the 
wearer, and means the diaper having been worn by the wearer and being deformed during wear. 
[0019] Moreover, the flexural rigidity before the wear is 20 - 200 g/cm, and an absorber 4 is 50 - 
100 g/cm preferably. It is because elasticity will be too strong and it will be hard coming to 
deform it, if the flexural rigidity of elasticity is lost less than [ this ], and an absorber is limp and 
exceeds this. It will be a parameter related to the strength of the elasticity of an absorber 4, if 
the value of flexural rigidity is large, elasticity will become strong, if the value of flexural rigidity is 
small, elasticity will become small and it will become weak. 

[0020] In this invention, the elastic modulus and flexural rigidity of an absorber 4 are searched 
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for from the following formulas by the approach as shown in drawing 3 . That is, between the two 
supporting points, a dead weight is put for an absorber 4 on the abbreviation center section of 
delivery and an absorber 4, a load is applied, and the amount of bending by an absorber 4 bending 
with the weight of this dead weight is measured. The elastic modulus and flexural rigidity of an 
absorber 4 are computed from this amount of bending, and the following formulas. 
An elastic-modulus = [distance 3 between the supporting points/(4x width-of-face x thickness 
3)] x load / amount flexural rigidity of bending = a load/the amount of bending [0021] In this 
invention, in order to manufacture an absorber 4, the absorber with which rigidity was given is 
obtained by mixing other additives a high absorptivity polymer and if needed to the fluff pulp 
which ground wood pulp, and letting with tissue paper what carried out the ** form to the 
configuration of an absorber pass to the embossing roll of a package and a pair. Since it depends 
for the rigidity of an absorber 4 on the pressure put on an embossing roll, the pressure of an 
embossing roll is adjusted so that the modulus of elasticity of an absorber 4 may become within 
the limits of above-mentioned. Moreover, if needed, adhesives, such as hot melt, may be used in 
the shape of a spiral etc., and rigidity may be raised. 

[0022] As shown in drawing 1 and drawing 2 , the circumference gathers 17 of a drum are formed 
in parallel with the waist gathers 1 6 prepared in the periphery section of waist opening. The 
elastic flexible member 21 which forms these circumference gathers 17 of a drum is crossing a 
part of field [ at least ] where an absorber 4 exists. Although the flexible physical properties of 
this elastic flexible member 21 are closely related to the elastic modulus of an absorber 4, it is 
desirable that the stress at the time of 100% elongation of this elastic flexible member 21 is 50- 
500gf, and it is especially desirable that it is 100-300gf. The stress at the time of 100% 
elongation is because it will become the cause of the flexible force being too strong and giving a 
blemish to the skin if the change before wearing and after wearing is not seen, and it does not 
function enough, a diaper slips down and this is exceeded in less than [ this ]. In drawing 2 , 
although a part of the elastic flexible member 21 is crossing the absorber 4 in the longitudinal 
direction of a diaper, this invention is not limited to this embodiment, but the whole elastic 
flexible member 21 may be crossing the absorber as other embodiments (please refer to drawing 
5 R> 5 mentioned later). 

[0023] Although there is especially no limit in the die length in the direction of the circumference 
of a drum of the diaper of the elastic flexible member 21, it is longer than the width of face of an 
absorber 4, and it is desirable that the edge of the elastic flexible member 21 has reached even 
the flap section 1 5 of a diaper over an absorber 4. In this case, it is desirable that the flexible 
physical properties in the field to which the above-mentioned absorber 4 exists among the 
circumference gathers 1 7 of a drum differ from the flexible physical properties in the field to 
which the above-mentioned absorber does not exist. That is, as for the flexible physical 
properties of the part (field shown by b in drawing 2 ) which exists on an absorber 4 and 
extension of the longitudinal direction of an absorber 4 among the circumference gathers 1 7 of a 
drum, in drawing 2 , it is desirable to differ from the flexible physical properties of the part (field 
shown by a in drawing 2 ) which exists on the flap section 15. The flexible physical properties 
said here mean product physical properties. By doing in this way, it slips down and the 
effectiveness of improvement in the fit nature for prevention arises. Thus, in case there is 
especially no limit in the approach for making the flexible physical properties of the field of a and 
the field of b in drawing 2 differ, for example, the elastic flexible member 21 is stretched into the 
part of the circumference gathers 1 7 of a drum, it enables it to differ how to apply the tension of 
the elastic flexible member 21 in the field of a, and the field of b, or the flexible physical 
properties of elastic flexible member 21 the very thing can use what is different in the field of a, 
and the field of b. 

[0024] Although there is especially no limit in the die length of the elastic flexible member 21 in 
the longitudinal direction of a diaper, it is desirable that it is 5-30mm, and it is especially 
desirable that it is 10-25mm. There is especially no limit in the quality of the material and the 
configuration of the elastic flexible member 21, and the member used for the above-mentioned 
waist gathers 16 and leg gathers, the same member, for example, yarn rubber, Taira rubber, film 
type rubber, or film-like foaming polyurethane can be used. For example, when using yarn rubber, 
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as shown in drawing 2 , three elastic flexible members 21a, 21b. and 21c are arranged, and elastic 
flexible member 21b of [ 2nd ] these elastic flexible members 21 and 3rd elastic flexible member 
21c are arranged on the absorber 4. 

[0025] In this invention, although there is especially no limit in the physical relationship of the 
elastic flexible member 21 and the tape fastener 10, the elastic flexible member 21 is preferably 
arranged so that the part may exist on extension of the direction of the circumference of a drum 
of the tape fastener 1 0 at least. Thus, by arranging, it becomes the form where an elastic flexible 
member and a tape fastener interlock, and the gap omission of a diaper is prevented further. 
[0026] As for the product degree of shrinkage of the circumference gathers 1 7 of a drum before 
wear of a diaper, it is desirable that it is 10 - 70%, and it is especially desirable that it is 15 - 
45%. It is because the flexible force will be too strong and the skin will be affected, if a product 
degree of shrinkage slips down less than [ this ], the circumference gathers of a drum do not act 
enough but the effectiveness of prevention exceeds this weakly, width-of-face [ of the diaper at 
the time of the product width of face / 50g load of the product degree-of-shrinkage (%) = diaper 
defined as a product degree of shrinkage (%) by the following formulas in this invention ] x — 
100-100 — it is here and the width of face of the diaper at the time of 50g load means the width 
of face of the diaper at the time of applying a 50g load in the direction of the circumference of a 
drum of a diaper in the part of the circumference gathers 1 7 of a drum. 

[0027] Although it is as above-mentioned that the elasticity of the circumference gathers 17 of 
a drum is closely connected with the elastic modulus of an absorber 4, as for these 
circumference gathers 1 7 of a drum, it is desirable that the shrinkage force when having the tape 
fastener 10 in the state of the natural length of a diaper, and lengthening 30mm in the direction 
of the circumference of a drum of a diaper is 50-500gf, and it is especially desirable that it is 
100-300gf. It is because the force will be applied to sticking with a tape too much and it will be 
hard coming to hit a diaper, if a shrinkage force slips down less than [ this ], and the 
effectiveness of prevention is not seen but a shrinkage force exceeds this. 
[0028] In this invention, the circumference gathers 1 7 of a drum may be formed in either the 
circumference section 5 of a venter drum, or circumference section of backside drum 5', or you 
may prepare if needed in both the circumference section 5 of a venter drum, and circumference 
section of backside drum 5'. 

[0029] Moreover, the disposable diaper of this invention can also be made into the structure 
shown in drawing 4 - drawing 7 . here, drawing 4 - drawing 7 R> 7 show the waist section of the 
diaper in the 2nd of the disposable diaper of this invention - the 5th example — it is a fracture 
enlarged drawing ( drawing 2 equivalent Fig.) a part. Moreover, about points other than the point 
of explaining below, the explanation given in the 1st above-mentioned example is applied suitably. 

[0030] The waist barrier 20 which extends toward an absorber 4 between an absorber 4 and the 
surface sheet 2 from the edge section of the waist opening 6 is laid, the disposable diaper of the 
2nd example shown in drawing 4 stretches the elastic flexible member 21 to this waist barrier 20, 
and the circumference gathers 17 of a drum are formed. The elastic flexible member 21 is 
arranged in the direction of the circumference of a drum of a diaper so that there may be 
especially no limit in the set-up approach of the elastic flexible member 21, for example, the 
waist barrier 20 on an absorber 4 may be turned up to the surface sheet 2 side and it may be 
pinched by dual structure, nothing, and during this period. In this case, it cannot be 
overemphasized that the elastic flexible member 21 which forms the circumference gathers 17 of 
a drum is crossing a part of field [ at least ] where an absorber 4 exists. 

[0031] Thus, while the liquid spill from the joint of the surface sheet 2 and the rear-face sheet 3 
in a wearers circumference section of a drum is prevented at the time of a wearers lying down 
by forming the circumference gathers 1 7 of a drum in the waist barrier 20, a wearers feeling of a 
fit and effectiveness that shift and stop nature improves in the circumference section of a drum 
are done so. 

[0032] In addition, the polyolefine compound which added the inorganic compound is mentioned 
as an ingredient which forms the waist barrier 20. Moreover, the thickness has desirable 20-150 
micrometers, and its 30-50 micrometers are still more desirable. It is because a diaper will 
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****** and a feeling of use will fall, if the reinforcement of the waist barrier 20 is weak in 
thickness being less than [ this ], it is inferior to the workability at the time of diaper 
manufacture and this is exceeded. 

[0033] As for the disposable diaper of the 3rd example shown in drawing 5 , the both sides of 
two elastic flexible members 21 are prepared on the absorber 4, only in the part (shadow area of 
drawing 5 ) except the part which exists on the absorber 4, adhesion immobilization is carried out 
and this elastic flexible member 21 is allotted. 

[0034] Adhesion immobilization of the three elastic flexible members 21 is carried out only by 
right-and-left both the corner side (and the near field) (shadow area of drawing 6 ) of an 
absorber 4, and the disposable diaper of the 4th example shown in drawing 6 is arranged. 
[0035] Adhesion immobilization of the three elastic flexible members 21 is carried out only in the 
field (shadow area of drawing 7 ) of an absorber 4 and its near, and the disposable diaper of the 
5th example shown in drawing 7 is arranged. 

[0036] In addition, this invention is not limited to an above-mentioned example at all, and can 
also form the circumference gathers 1 7 of a drum with the same structure also as the 
circumference section 5 of a venter drum, for example, can change suitably a number, a class, 
etc. of elastic flexible member 21. 
[0037] 

[Effect of the Invention] The disposable diaper of this invention is excellent in the leakage 
tightness in the fit nature to a wearers circumference section of a drum, and the joint of the 
surface sheet in a wearer's circumference section of a drum while shifting, and excelling in stop 
nature and wearing ease's improving, and a rear-face sheet. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The surface sheet (2) of liquid permeability, the rear-face sheet (3) of liquid 
impermeability, and both [ these ] sheets (2), (3) It is the disposable diaper (1) of the expansion 
mold which has the circumference gathers of a drum (17) prepared in parallel with the waist 
gathers (16) and these waist gathers (16) which possessed the absorber (4) which intervenes in 
between, changed, and were prepared in the periphery section of waist opening (6). The elastic 
flexible member (21) which forms the above-mentioned circumference gathers of a drum (17) 
The elasticity of the field where a part of field [ at least ] where the above-mentioned absorber 
(4) exists is crossed, and the; above-mentioned absorber (4) and the above-mentioned elastic 
flexible member (21) exist It is less than 25% of elongation percentage before wear of a diaper, 
and is 25% or more of elongation percentage during wear of a diaper.; and the above-mentioned 
absorber (4) an elastic modulus — 1.0x103 - 2.5x105 g/cm2 it is — and; whose flexural rigidity is 
20 - 200 g/cm — disposable diaper characterized by things. 

[Claim 2] The disposable diaper according to claim 1 with which the flexible physical properties in 
the field to which the above-mentioned absorber (4) exists among the above-mentioned 
circumference gathers of a drum (17) differ from the flexible physical properties in the field to 
which the above-mentioned absorber does not exist. 

[Claim 3] The disposable diaper according to claim 1 or 2 whose product elongation percentage 
of these circumference gathers of a drum before wear of a diaper (17) is 10 - 70%. 
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